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C&WZ-J&m ■ A LIQUID CRYSTAL DISPLAY HAVING REDUCED FLICKER) 

The invention provides a liquid crystal 
display (LCD) having reduced flicker. The LCD 
Uji eludes a plurality of data lines, a plurality of 
I scan lines, and a plurality of pixels. Each pixel 
includes a liquid crystal cell having a pixel 
electrode and a storage capacitor, and a switching 
transistor. The switching transistor includes a 
gate electrode connected to one of the scan lines, 
a drain electrode connected to one of the data 
lines, and a source electrode connected -to the 
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(&W3L£m ■ A LIQUID CRYSTAL DISPLAY HAVING REDUCED FLICKER) 



pixel electrode. An overlap region is between the 
gate electrode and the source electrode. An area 
the overlap region increases by increasing a 
stance between an input" end of the scan l ine 
corresponding to the overlap region and the pixel 
electrode corresponding to the overlap region. 
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i ^ (1) 

% m ^ 4ft * 

^# B ^^^^-#^B B a II^®fe (liquid crystal 
display, LCD) • # JW A - « ^ ft £ «. a a a m ® #L • 

ir * « w 

II A t b B b «t -f « A 7ft H ' ^ *J ^ I I f b 9 b ^ t a B B i ^ 

Jg (J-X T ffi « TFT-LCD) » £ * *'J « j& ^ * 3*. # ft $ A 
^ B a a It ' S& ^ i§ # #J € ^ it # * 31 ffr a a B flt * • a J. £ t 

• & ^ TFT-LCD* # *b 3! & 9 > & « * 4> « 

(notebook) - (PDA)f H f ^ f m 1 0 ° 0 ± » 

4l&***H^#tt*J:St*4: CRT! * H & & # • 

ff#^a — Hffl^ ' ffl — £ — & TFT-LCD^- 7F * H ' 

H — *J^— |jL*4L#-Sfc€SS.7F*K • ^ ffl — 7F ' — 

TFT-LCD 1 0& ^ # - # ft 4& 46 £fr € *S- S 12> - tTL ft *fc * £& 
^ 3& S 14«l-f f l^?'J (pixel array )H 16' 
S- ?«] g 1 6ft & ^ # & *t #1 * * ' fti-^r*^ftA^ flt 
* Bit & C# -fit m - & # & & Ji • *o @ ^. #f 7fr > - £. * 
20& ^ # - ^ a a a to LCi£ & 5. — it € * CE(common 
counter electrode)^ — ft € a a a It TFT' * t SI ft <f a a a 
It TFT# M & & it & - # & & G 0 ' ^-/X^i4#-mft^.D 0 ' 
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3-*&Wm.*JI (2) 

ft ^ ^> # 1'i ^ ^ H a s # it ^ t f ^ (pixel electrode) 4) 

ft & & • ifc *h ' it ^ 2 0^ # € S- (storage 

capaci tor)SCOL & «. b b b * it LC& - # ^ t G,> U # € SC 
«r^ffl^L-**^»« 8ft. # «. B H B * it LO# f I §?i I | ' # 

*P jft *. b B b # it LC# # IE # • 

^**-t^Si# ' HfcK*ftl|L^#«7F«taj ' IS f -J 
^ £ a a a # it LC_L ft % ' gpT^^'fli^^-tSi^^ii't 
W & 3?i£ & • K Mr 3' ifc * ' fift«*8i4«ti| 
© • ft ^ a B a it LC_L # t M Jb£-ia€£t CE^ f& * 

f StP^f II . t TFTBfl W ' & 

*T € M ' ft -4 >f *fr (floating)^. £ » 
^llltft^f 111 ' & 

' 3L J§l ' 0 ft ft # $1 b s b 

* it LCJL 6<F«iKl6l*>^ifc«t^^tt. • floibtItftti»-% 
Feed- through voltage (V FD )' ^ T ^ tf ^ : 
V FD =CC GS /(C L c+Csc+C G s)]*A V G (1) 

© 

* t ' 2r a 3, ( 1 )J*J #J C Le % «. B a a ^ it LC^ « ^ ' C S( ^ 
« # € Sfe € S ' C GS % TFT-C M « & m. W € #. ' A 

v^>j^^,*j^#^^.ji4L^^€M^^ti • — & ft f ' & 

* tW & ^ it € & CE^l € JSL ft a $ fife- V F ^T 54 /fc ^ ^ 4P ' $ 
ftA^t^^rt&dfPlAfSStil ' ft # ^ # & ^ _L 
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i * ®WiSLW (3) 

ttl^ % m. (falling edge)& £ IS it (rounded) 
it! tit & ' B*i4j&V F ^tt*flt.*iE*4f#liltt*fr^*iiJ 
( i nput end)^| it fl& ^ * » # Pp S — ff[ ^ Z- it ik A - it ik B 
*4H*C«rV P #IHfc*(V FD ) A >( V FD ) B >( V FD ) c° B <b » Hfr * «. 

* # V r # i* jft # # * A * * * « * # it * * CE*. « * ' 

# ftfc ' -&El 1 ttrfij&;&ig& TFT- LCD* ffi ft Jft (flicker)^ -ffrj 
^ • 

_ T* H ■* #J * ft 602865 0*p&& T^^^i^^^-^# 

' t # 4 i ^ ' n ^ ^ s *° icm it * p# *i ^ -t * b • 

*» ® =- m 7ft . ~ 4|L ^ f§M'J 30& ^ # # & 32& 32a€ i£ # 
J. — 4?&&JfSft$&& DR1> m t ^ 34a~34c^ a ZL it ik 

a - f t f t *j 1 1 ^ ® - ^ 1 1 it ik m it 

C - * t flt * A > BJ&- Cft ^ *j & ^ * 8 « « e a a It Q A ^ Q * Q c 
« I * ^1 f I §5 ^ * it m ) • * t s» jbe € £ It Q A ^ 
Q^Qc8LM*^#t#*Si*.32^is%« ' & ». 4S M JW * *l ft 
& 3 4a- 3 4b^ 3 4c*§ St # • flfj & * 3 6 a * 3 6b& 3 6 d'J ^ M 
^^B a B ^-iG^^^:f:^38a> 38b^38c#iit#° 

*» ^ .= #r ^ ' * I* ?'J 3 0# & * # - n * 4b 
(patterned)^ ^^M^^L^-^M. A )_t » t£ If- € 
M A W & * 32H 32a • ft^-fc***.-****** 
$fc**;^##&32* ; 32a&«&.;&Ji » «Ai!t«^--IBI* 
ft &d f f ^ W f ^ m t t 34a- 34b^ 34c & & >£ & - i£ 




# 7 I 



i - (4) 

38c *t#*JHL32a*tflt*«*38a^t*B*40a-(*^<|t 
-fr A# « # t • ft i 4 SJ* 40b^ 40cI'J ^ *J ^ * f C 
• i^f 41^ 40a^ 40b&40c#*;frl.i&ac 
ft -ft » SA**«-i6^«*AIW'i»* ( C sc ) a>( C sc) b>( C sc) c"' 
ilft «Ttf i * * B* * * 08 V F # H <fc * ( V fd) h ( V FD ) 
it? (V F d)c° 

1 m ft • M # € # 3& ffl ' - & ft ^ « € 3!L # «. a B a # 70 

ti t I ^ f f ' # *p $ 'aft * b s b # it #t # € # ' « # € S- 

€ ^ J'J # J& ft& a a a * it « # € # #J JSfe i7 ^ ^ • B jfc ' 

***&ft*i^*&#«*A*«te#-'tt0t*'»#4sJsi# 

V pd ' & & .ft - A % & ^ 'J> #J # € ^ # « * A # it « 

S 13: tf . iitbt^iJ'MltttT^^^^o^t • # *P ft 4> 
M a $ . 

^ & W @ ^^^#-#^.B a B^^Fftfe ' ii J- # - « 
0t**#*)"&-*Bis]ttV PD » a at # it it 4l & • 

4& & II- ^ ^ § » ^e. # : w # t; M t ^ - « 
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JL - (5) 

is. n m * B a a r * ® ^ & ^ % - # & ^ & #j t ^ - * & 4* m 0 

— Jl Jp. t& & — fol M € bb It (switching transistor)' * 

t^^B a B-?-it^#-#^:f:^^^-^#f:^ ' * « m mil 

€B a B li&^*-^^tit^^^^^^#^l*.*t^-^ 
-a«€i*.#;ifrtfc&*t4fc!fiafe&&t^ - ' « A — i* * « 

An if o 

A^^#W^4:atft«tt^**^*4®i*^flj* ' 

&%mn ; fr'%;&®itei*i&fi} ' 0jfciL^^##;&B a B^-7ti# 

tt n . ® E9 ^, ^ 4l t f t - l c m i$. ik n 
_l * m • ^fflra^-^F • 5 o& ^ # ^ 5 2t i4 

#5. — #&$t3St&€3£-£ D R 1 - m^;^. 5 4 a ~ 5 4 c ^ 

A - it * Bm 4£ fr C > *<ffc*^#JiJ-J&;W'IB-#fc*A* flt * 

BHI^C' * + * A * BH C/*3 ^ £1 & * * s» flft « b s b tt T 
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i * (6) 

r T ^ T <a % ft n M ^ & A # to ) • it J. % m % 

& ft TV T^Tc8LjZL^^^I^«l5lti*.54a- 5 4 b& 5 4 c*s it 
& • £ # ft 5 6a- 5 6b# 5 6cl«i #J & %L B B a * to 4l % ik % 
58a- 58b& 58c*3 i£ # ■ flii & « ft I'J J5»J & # # * 5 2*S it. 
& • & t 4f # & 5 2^ J* * 56ai4*P4fr&£4£*& 6 0a 
Hip ) » fit 6 0 b# 6 0 cJl'J 3* #J & # # & 5 2# & ft 

5 6 bit 5 6c# $ 4 ^ • *b ^ ' * J» € A ft T A - T J* T ^ ffl 
ft3*#]&^#&4fc57a* 57b&57cJ£J.II&57a- 57 b^ 
JJc# 'fit $ 4 S J* 6 0a - 6 0b|^ 6 0cf*3 » J. d J* 5 7a- 5 7b^ 
^'7c# ft 3& & -£ $ ft • I? T € t i 4 57a^ 5 7b^ 5 7c^ 

t^Wft^* ' *T 3* #J ^ S J*. 5 7a- 5 7b^- 5 7c# 
^ ffl *»-t-*Hfc##4* 62a- 62b& 62c £■ t « * J* 4* 

6 2a- 62bH 62cTtSt^ f # ^ ^ 60a> 60b&60c4L*&flJJ&«. 
^i#H^60a- 60b&60c4Li*3«P & 57a- 57 b^ 

5 7 c# if* 4fc £ i& 3f * 4b ' J- f S i ^ 60a^ 6 0 b& 6 0 c£* #J 
tit m. %> 5 7a- 57b^57c^^®^^«S-^a/s] > « f | i 
6 0a- 60 bH 60c#ie**.&*.1.3llifci#£4b • 

||) P# ?ij 50#j Jf2 & A W - M $ 4b (patterned)^ if- € 

1^ ^ /£ ^ - & & (*. ft 7F )_L >tS*|-«,t*p£.##*jl52- & 
£ - « 4L A (*. ft 7F )^ - + 9. |t A (*. ft * )«. * * « * # 
#&5 2&ifc;&;£.L > a,&>;tiJ££~@fMb#i£^y#^^/£ 
1ft f£ ^. 5 4a- 54b^54co^^^^-it B ^^€>t^^^^ 
f A> C^g 4l 41- € ft 58a- 58b&58c° 




% 10 1 



JL > %WWLW (7) 

n $■ % * m. a ( 1 ) » - & fl& f > ^m^. * w«# 

% & 4L t C S( # * <H # 7t % % C LC £ *f £ ffl ft #1 & a W 
% % C G & $k + ' * gp Csc, C LC >>C GS ' @ jfc ' # (l)-sf 

at S j& T ^ : 

V FD =[C GS /(C L c+C sc )]*A V G (2) 

it ( C cs) A= ( C cs) B= ( C cs) C % ( C sc) A= ( C sc") B= ( C sc) ^ ( C LC ) A= ( C LC ) B 

^ ? (c LC ) C ' m it * a* ti^iHc^ v FI # m #. * * (v FD ) A 

>(V FD ) B >(V FD )c° (2)^ ' ^ (C GS ) A<C GS ) B 

<(C gs )c^ (C sc )a=(Csc)b=(Csc)^ ( C LC ) a= ( C LC ) b= ( C LC ) c' 
fl^A*flL*B*4|L*C6$V PI #"&.4lJ5) ' fl& # 93 Bp %l *»J ft 

5 7 a ^ 5 7 b& 5 7c « & W ^ « ft W t 4 II isi 60a» 
60b^60c^®^^iiit^'fb ' fl&ftf 4Si* 60a' 6 0 bH 
60c^af l§!if ( C GS ) A < ( C GS ) B < ( C GS ) c' it *& T «. 

*. * A * 0L * B* flt * 'C# V P tf M % % ( V FD ) ^ ( V FD ) b= (V FD ) 

-fc^«-^4Ljp-5r«fe^It ' it * * *J 5 Oft :# 1 0 2 44H & 

* ' j£ n* 1 024-fa &. * g a* a *t m m. m » & t ft - « & ivi 

ft 6d # J& ; t & tt ^ fV3 ft #r & ^ # & & ® 4* » jKj *a ft • fl& 
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i - (8) 

fa o io fl eg #r ^ ' ^ H f B 1 I& & IV) I I* HP ' d. P-1 1 1& £ 7-1 0 

I I I* ' All S ML 5 7bfcb £ J& 5 7a4L ifc _t i& ^ ^ £ 

ft » tin m. & 5 7cfcb £ 5 7 © 3» £ ifc _t i& 13 ;t ft • *b 
*h ' £ & 5 7a- 57b&57c#^&J£^lfc;tJb4£^ » K * *T 
it f »J 4 4 £ ^ 6 0 a * 6 0 b& 6 0 ^ a # »T 0 

n $- % B 5- ' ffii&^.^'E^^-ltJfc&I^L TFT-LCD 

#ft*pM»i4L-t*B • *» n 3. #r 7F ' ^ * # m ^ % ^ % 

^ t ' ? 4 m % a s B It T A - T^**^ 59a- 

c ¥9 b& 5 9c Ji J. £ 59 a - 5 9 b& 59c^^^ t 4 S 6 0a- 
60 bH 6 0 cj*3 J. £ 59a- 5 9 b& 5 9 o# © 3* #. £ it if ft 4b • 
*b *h • &;fr^#£:fe£60a- 6 0 b& 6 0 c£- »l f£ £ & 5 7a - 

5 7b& 5 7c& # ft- H n ■ ^«ff1^^ift^t 
60a- 6 0 b& 6 0 c# ® ft # £ i£ *f ft 4b • B jtb • 

6 0 a - 6 0 b^ 6 0 c* M M # € & ft M ft A ( C GS ) A < ( C cs ) B < ( C GS ) 
c» ifc ft T ft. ft * A * flt * BUflL * T,^ ( V FD ) a= 

( V FD ) b= ( V FD ) c ° * t ' *» B i m ^ ' i£ £ W £ M II* 
HP ' £ Pal Il^ltil II I* # • JI'J S 59btb £ & 59a4L ft ft 
g) ili — 51 *C ft '• fin £ tiL 5 9 cfcb £ 5 9 b^L © ft £ £ _L i& ^ H 
^ ft • ifc^h ■ & 59a* ~59b& SQctfj & $L 3L * 

> * # it *J *f >fa * 4 ^ 4£ 6 0 a - 6 0 b& 6 0 c® ft ^ S # j 

*b *h • I - f Jfe W i| - f *fc fcl * *T m 1 0 2 4# ft * £ 
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JL - (9) 

^ & i o 2 44® n pa » #■ - m g r-i k & -#* - -o $t » & & #■ 0 

flo itb T H # -s| *fc 4* - 49 * ¥j V p £) <- ft ® • 

rifl&f ^. ' *#W;S:4t**B& TFT4i ffl & & ft & Tel 41 
€ £■ C GS ' V P #j«&;tel5) • * 2r * £ £ $ K 

€ a a H It 41 JV1 & j& ft & _L *f fa - & * ' tt«9£l-fl**^ W 
^^ft^^4#^^.^®^ • rfn-f£4#(&i£^®;ftfeii£;fei 

is? 



*1 *t ^ 3 *p & * ' * # 

s^^©^ . it it n m £ 

41 @ #J • >?& ^ ^ 7 & ^ 

*h ' it & # £f 4tt # € * #i ^ 

# it ft € # 4* # • *b ^ • * 



in 


73 


A at ft M 




ft ^ 4i 4: 


4 


c 




# ^ 


* 41 




n 


m 




^ ft ^ 41 


* 4 


& m © 




pi 








♦ ^ # * 


a 
aa 










# U # 




M 


a 


# ^ 5> 41 


3fe ik. 


o 





fC| W Jl ^ i& ^ # a£ 41 ij& # * #J • /L^^#^^tf 

* #»J 3£ 1 m «t 41 3$ # ft >fb II # 4$ ' * A 4 # ■¥! # *'J 41 « 
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7F 



- & - ft TFT-LCD4L 7F * B| • 

X £ f TFT-LCD#j tfL-* I* Z- _L * 1 • 
eg Jb *• # a 3 TFT-LCD^ ft. ^ P£ n 4l -L * H 
i & *■ * a £ ^ 3 - * *fc W TFT-LCD^ it % 



10 TFT-LCD 

14 

20 # Sfc € 

3 2 # jtf 4iL 

3 4a 1ft St Ml 

34c fft tfc Ml 
3 6b 

- 38a %m 

38c ft ^ « & 

40b $ 4 a * 

5 0 * * * ?»] 

5 4a 1ft % 

5 4 c 1ft $t 



12 
16 
30 

32a 4f & 
34b 1ft St 



IS 1^ IS t> 

* P£ ?»J a 

* ?»J 



t a 



3 6a 

3 6c & & 
38b ft ^ % m 



40a 
40c 
52 



4 d. M 
4 a J* 



# # <*. 



54b 1ft t£ 
5 6a ft 
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5 6b m & 

5 7a & & 
57c H 

58b 0L * « *fc 
59a g & 
59c H 

60b 4 # H J£ 

6 2a ft «. « 
6 2c ft * # 




5 6c i& & 
57b & i& 
5 8a flL * * * 
5 8c * t * 
59b & & 
60a f 
60c f 

62b ft t* ^ 
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1 . - m fa W *H «. h b h ffi ® ' & & ^ * : * 

1 1 1 a 1 1 ; 

* it 4* 4f Ml J «■ A 

fctUBflt* (pixel)' #■ - $. -I- & ^ * - «. & # it 
(liquid crystal cell)' * * :* - fll * « J» A - tt # 
1 ' a A — ffl | f a a a It (switching transistor)' £- t 
« W M « & II & * # - ffl # « ii & ^ « it 4k # # Ml * t 

4L - * -*JtS«it&^tt#.*t4fc**l-Ml#t*.~ ' J-X A - 
fti*^iBi»^l4**#ift^«*4£i*4L#^ME.^--*&A. 

2 . t if # *■] B9 * 1^ fa ft & * b b b A © *L ' # * 
tSW«&^* — ' U^tfilMi^ ' it JL t£ d ±A 4l 

rft] tf£ fro ° 

■SZl. >t^**JI® I 1^ 48. W * «■ & A » 4S. ' £ t 

rfrj ijjf ^fo 0 

4 . *» t if ■#-:*•] j& ffl # 2^ ^ fa m m «. B a a a 7F « ' * t 
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* - tUMMHIfcH 

5 . - ft 4& fA & «. a a a M * ' * & ^ * : 

a a aH ' t* # - % B a a & ^ # - # - M m € ^ # « # H. * 

^ # - * € * » Itl-'fUIil'^^tPUI- 
> ' — £ 4 g *S, ■; « A 

i ^ £ ^ - | - f | a It . t£%~%&&tL&%-%~t$& 

- # — ' itt« — W*Att« 

— « m. ^ m * * - % — * * & m ; 

6 . Ab t tf 4 #»J J& ® % fa fA m * B a B M © & ' & t 
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7 . J,, $ ff ^ #.j $g, B 9 631 ^ 46. & «. B B a m ^ © *L » & t 

8 . *» t tf * *'J & ffl $ 5^ ^ to W a a a M ^ © & ' £r t 

1e • 
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t n at # % & ■■ - *i -fe. w * «. a « * a 
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IS 3/18 K 




* 5/18 I 




It 7/18 I 

in/; 




* 8/18 S 





IS 6/18 I 




% 7/18 X 




U 8/18 -X 




It 9/18 I 




IS 9/18 Jk 
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% 10/18 I 



t ft m # ^ H : ^ « 46. W £K «. b b b At * © *L 

- f " • 
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